Effects of in vivo administration of kainic acid on the extracellular amino acid pool in the rabbit hippocampus.
The effect of local administration of kainic acid in the rabbit hippocampus was studied; the hippocampus was perfused continuously in the freely moving animal with an implanted 0.3-mm dialysis fiber. The pattern of endogenous amino acids in the perfusate, reflecting extracellular amino acids, was monitored with liquid chromatography separation and fluorimetric detection of amino acid derivatives. Kainic acid was included in the perfusion medium for up to 70 min at 0.1-1.0 mM and, with time, induced epileptiform activity. Endogenous glutamic acid, taurine, and phosphoethanolamine levels were increased selectively at the lower perfusion concentrations of kainic acid. Long perfusion periods with higher concentrations increased the levels of virtually all amino acids. Perfusion of the hippocampus with depolarizing concentrations of potassium gave an amino acid response partly similar to that seen with kainic acid treatment. However, one notable difference between the two responses was that the extracellular concentration of glutamine, although not influenced by kainic acid, was significantly decreased after high potassium concentrations. These results confirm previous notions that kainic acid has a primarily excitatory effect, one manifestation of this effect being the release of glutamic acid.